The combination of the active principles of Podophyllum hexandrum supports early recovery of the gastrointestinal system via activation of Nrf2-HO-1 signaling and the hematopoietic system, leading to effective whole-body survival in lethally irradiated mice.
This study is aimed at the development of a safe radioprotective formulation to minimize human sufferings during accidental nuclear exposures. In the current study, a combination of three active principles, namely podophyllotoxin, podophyllotoxin beta-D-glucoside, and rutin (G-002M), isolated from Podophyllum hexandrum rhizomes, has been evaluated for its radioprotective potential and mode of action. Total body protection studies have demonstrated that a single prophylactic dose of G-002M delivered more than 85% survival in mice exposed to a lethal (9 Gy) dose of gamma radiation, and significantly protected the radiosensitive hematopoietic and gastrointestinal organs. Studies have also revealed a reduction in free radical generation, lipid peroxidation, protein carbonylation, and cell death in mouse intestine after G-002M treatment, while GSH was observed to be enhanced in the same tissue. Redox-sensitive transcription factor (Nrf2) activation and subsequent upregulation of heme oxygenase-1 (HO-1) and SOD-1 revealed the cytoprotective role of G-002M. A histological examination of the jejunum pretreated with the formulation also demonstrated less damage to the villi, crypts, and the mucosal layers. These observations reiterated that the reduction in the ROS levels, protection of cellular macromolecules, and activation of the antioxidant signaling pathway may have been the principle factors involved in G-002M- mediated protection against radiation-induced tissue impairment. The potentially safe and effective radioprotective characteristics of this new combination are encouraging for further studies for human application.